**Introduction** {#sec1}
================

Huntington disease (HD) is an autosomal dominant, progressive neurodegenerative disorder in which losses of neurologic function continue until the end of the person's life. The diagnosis of HD traditionally is made with onset of motor symptoms. This typically occurs in the fourth decade of life [@ref-685189779], when individuals are employed and may be parenting minor age or young adult children. Cognitive, motor, sensory, physiologic, and neuroimaging markers of the earliest phase of this condition have been reported [@ref-4269762093], but clear descriptions of the effects of these changes on day-to-day function have not yet been possible due to limited sensitivity of existing measures [@ref-4269762093].

In plain language, function refers to a person's abilities to do their daily tasks and routines in their daily life. However, the concept of ability to perform daily tasks is used in a variety of ways. The FDA description of patient-reported outcomes in clinical trials includes measures of any aspect of a patient's health status that document the effect of a disease on a person's quality of life, which in turn may include the person's ability to perform daily activities (FDA, 2006). In the public health arena, health related quality of life refers to the effect of chronic illness on a person's day-to-day life [@ref-1389379908]. The notion of function status is a component of a health-related quality of life model [@ref-3911222604], and it refers to the ability to perform tasks in multiple domains such as one's physical, social role, and psychological function on a day-to-day basis [@ref-766507433].

The earliest phase described in HD is referred to as the prodrome, and research findings have documented features of the disease up to 15 years prior to the diagnosis [@ref-4269762093]. Ongoing studies in the US and in Europe on prodromal HD (PREDICT-HD and TRACK-HD) [@ref-2957632659] [@ref-2008477103] use a variety of measures of functional assessments, including the UHDRS TFC scale [@ref-3709280106], SF 36 [@ref-3791050448], and Functional Assessment scale (FAS) [@ref-2325570802]. However, these measures do not provide sufficient detail regarding specific functional deficits, nor do they assess factors that may contribute to these changes. The UHDRS TFC scale [@ref-3709280106] is used in TRACK-HD and PREDICT-HD. In addition, TRACK-HD uses participant self reports on the SF 36 [@ref-2008477103]. The SF 36 provides scales to measure physical and social aspects of functioning [@ref-3791050448]. The TFC includes ratings by the person with prodromal HD or with the person's companion, of a person's self reported abilities to maintain their occupation, finances, domestic chores, activities of daily living, and whether the person resides at home with or without support or in a full time skilled nursing facility. The FAS [@ref-2325570802] is a questionnaire of tasks related to occupation, finances, activities of daily living, domestic chores, level of care, and physical abilities.

These global measures of functioning may not be sensitive to subtle changes in functional abilities that occur in prodromal HD. For example, when administered to 786 participants in PREDICT-HD, over 88% of participants scored at ceiling on the TFC or FAS. Among those participants, 5--7% reported some loss on questions about work and managing finances [@ref-4269762093]. A separate analysis of 265 people who were diagnosed as having HD during their prospective participation in Huntington Study Group projects [@ref-2849825015] identified that functional loss is strongly related to changes in motor scores; cognitive scores were also associated with decreased function regarding managing finances, driving safely, supervising children, and being able to volunteer; depression scores were related to loss of ability to engage in usual employment. Thus, measures to be used in upcoming clinical trials and in clinical assessments of people with prodromal HD would be needed that are sensitive to day-to-day real-life function. Although measures are under development to address specific components of function, including one's work performance and quality of life [@ref-3110937116], no measure captures the full range of tasks that comprise the day-to-day life of people with prodromal HD.

Research on the potential effect of interventions to delay or modify symptoms is limited by the absence of measures of day-to-day function activities across the prodromal and early diagnostic phases of HD. This includes those activities that may be diminishing at the time surrounding the time of diagnosis. Instruments are needed that document patient reported outcomes [@ref-3179689654]. When developing these measures, qualitative methods such as interviews may be useful to identify relevant and appropriately worded items [@ref-2223998425]. The purpose of this study was to systematically examine the range of day-to-day tasks and limits on the performance of day-to-day tasks reported by people with prodromal HD or recently diagnosed HD, in order to more completely characterize changes experienced in this time period for the development of patient reported outcome measures.

As reviewed above, the available quantitative data has been queried with regards to day-to-day functions in prodromal and very early HD. Findings have suggested that the currently available measures lack sensitivity to prodromal and very early diseases. This limitation is expected since most functional scales were initially developed for neurodegenerative diseases to track stages of dementia. Only more recently have we had the ability to identify and track persons at high risk for neurodegenerative diseases through efforts such as Mild Cognitive Impairment and PREDICT-HD. Findings suggest that new information is needed to better develop the earliest functional changes that occur prior to formal diagnosis of neurodegenerative disease. The current study was designed to solicit qualitative data to assist with the development of more sensitive measures. In an effort to maximize the data obtained through the qualitative interviews, we created an algorithm to recruit prodromal research volunteers who are considered most close to receiving a formal motor diagnosis and who were most likely to experience early functional decline.

**Methods** {#sec2}
===========

This is an exploratory study using descriptive qualitative methods and a single telephone semi-structured interview.

Participants {#sec3}
------------

Sixteen people who were enrolled at one of two PREDICT-HD research sites participated in the IRB-approved telephone interviews. Participants were selected from the PREDICT-HD study based on one of the following criteria:

\(1\) were considered to be "near" diagnosis based upon formula derived from CAG repeat length and current age [@ref-965754074]; (2) received a motor diagnosis according to the UHDRS motor score within the last 12 months; (3) obtained a UHDRS total motor score of \>10 at their most recent PREDICT-HD visit; or (4) were in the 75^th^ percentile of longitudinal change in UHDRS total motor score.

The project received approval from The University of Iowa Institutional Review Board and the Centre for Addiction and Mental Health Research Ethics Board in Toronto, Canada. The majority of participants (11/16) were female. Six were from Canada and 10 from the US. The mean CAG length was 41.38 (SD 1.45) and range 38--44. Mean age was 65.6 (SD 10.0) and range 36.5--78.8. Twelve had been diagnosed at the time of the interview.

Interview Guide and Data Collection {#sec4}
-----------------------------------

A semi-structured interview guide (Figure 1) was developed by the authors for this project. Topics were selected based on a review of the literature, clinical experience of the research team, and prior interviews conducted during the development of an instrument focused specifically on ability to perform tasks at work. After completion of informed consent procedures, each person participated in a telephone interview conducted by a team member who is an experienced interviewer. Interviews ranged from 4--35 minutes, with the average being 13.5 minutes. The shorter interview times were for those participants who had no functional changes to report. All interviews were audiotaped and transcribed verbatim. Data saturation was reached after six interviews; after that we did not learn of other day-to-day function changes not previously mentioned by other participants.

**Figure 1. Day-to-Day Function Semi-Structured Interview Guide**

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  We are interested in learning how things are going in your day-to-day life. What is this like for you?\
  Some people have told us they have noticed changes in their ability to do certain day-to-day tasks. I'll ask you about some specific topics. \[Probes for each question\] In what areas do you need help, What do you do about this, Has anyone commented on your (fill in the topic)?\
  1. Please tell me about your household chores. Do you ordinarily take care of your own home? What tasks do you ordinarily do? Have there been any changes in your ability to do these chores?\
  2. Please tell me about getting to places you need to go. Do you ordinarily drive or use public transportation? Do you usually get around by yourself? Has there been a change in this? Have you stopped doing things because of problems getting around?\
  3. Please tell me about shopping. Do you shop for things like groceries, items for your home, yourself, your car?\
  4. Please tell me about cooking and meals at home. Do you ordinarily prepare meals at home?\
  5. Please tell me about using the telephone. Do you ordinarily make calls, answer the phone?\
  6. Please tell me about things you usually enjoy. Do you start these hobbies on your own? Do you enjoy them if someone else gets you started or takes you where you can enjoy that activity, e.g., going to church, going fishing, bowling?\
  7. Please tell me about your ability to handle your finances. Do you ordinarily take care of these yourself?\
  8. Please tell me about work. Do you ordinarily work for pay; is this full time work?\
  9. Please tell me about being around, or interacting with, other people: In what areas do you see changes, e.g., avoid being around other people, become irritated or impatient with people\
  10. Last question: What else would you like to tell me?

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Analysis** {#sec5}
============

Two authors followed qualitative descriptive analysis techniques [@ref-3872911692]. The data were initially coded using NVivo 8 software [@ref-3198671395]. Data were independently coded and reviewed until there was 100% agreement between the two authors.

**Results** {#sec6}
===========

Fourteen of the 16 participants described one or more changes in performance of day-to-day tasks. Each participant reporting changes endorsed from 1--7 areas of function (Table 1). One person who did not endorse any of the 9 topics in the interview guide reported the presence of involuntary movements. Specific functional tasks and examples of statements are provided below. Participants are identified by a number only for the purpose of reporting the data.

**Table 1. Functional Changes (N=16)**

Driving11Interactions8Household chores8Telephone7Shopping6Finances5Paid work4Cooking4Hobbies1Other-Motor1

** **

**Driving:** The most commonly endorsed day-to-day change was driving (11/16). Participants referred to concerns about doing more than one thing at a time, being slower, and concerns about safety. For example, *I can only, kind of, do one thing at a time now, I need to be alert to the driving solely; my reaction time is slower (1),* and *one of the kids was nervous of me driving. Because of that I have said that I won't drive any of the grandkids (2).*

**Interactions:** When describing changes in interactions with others, participants described a variety of changes including lack of interest, anxiety, and irritability with others. *I'm, um, a little less patient, sometimes I have to watch myself, you know; I have to watch the way I speak (3),* and *it's not that I don't feel social, it's just . . . I get lazy and I don't want to go out (4).*

**Household chores:** Respondents were aware they were not keeping up with their usual responsibilities, but described a lack of interest or initiative. *I used to change the beds and now it's not as often as I used to (5), You know, I could look at something, and you know, realize it was dusty, but . . . for that to register in my head that I, you know, had to clean a whole house . . . I just never thought about it (6),* and *it's not important any more (7).*

**Telephone:** Respondents were reluctant to respond on the telephone when they weren't prepared, and were selective when they did answer the telephone. *Only if I know about it in advance. Spur of the moment . . . forget it . . . it's like because it was unexpected . . . my brain's not working that way (7),*and*I have it print out on my TV so I it tells me who it is . . . I don't want to get into the conversation . . . you just don't want to . . . initiate it (8).*

**Shopping:** Skills needed for shopping included being able to remember where to go for needed items, as well as what the items are. *I make my list, and write it down . . . to make sure I remember to stop (8),* and*I forget things so I usually need to have a list for everything I'm going to need (1).*

**Finances:** Not being able to remember to take care of finances was mentioned by several; others also noted that they could not keep up with the processes of calculating and managing them. *Anything concerning the bills, or anything like that, I can't remember (3), uh, I just kind of don't do it, I mean, I don't know what happened (6), I'm not very good at it, you know, adding in my head anymore (5).*

**Paid work:** All respondents who left paid employment had done so voluntarily. Some stated they were able to retire due to having reached the requirements for full retirement, or for family reasons. Others specifically addressed an inability to do their jobs. *I had to leave my job because . . . I just couldn't work, like I just couldn't . . . mentally . . . I couldn't do it (3). I was falling behind (6).*

**Cooking:** Multiple demands in planning and executing preparing a meal were difficult for some participants. *I think I make more of a mess . . . But for the most part it's ok; it takes me longer to clean up . . . I just forget to do things (4).*

**Hobbies and other topics:** When asked about changes in hobbies or leisure activities, none of the respondents reported changes that were related to having prodromal HD. When asked if there were other things they had noticed, comments were offered about motor skills. *Oh God, that's bad too; I walk into walls (7), I guess what you call the involuntary movements . . . I definitely feel that it doesn't mean it makes any changes in your ability to do things . . . it's just something you have noticed over time, that's all (9).*

* *

Comments about Functional Changes {#sec7}
---------------------------------

In responding to queries regarding potential changes in ability to carry out day-to-day tasks in specific areas, all respondents provided information on factors that, they believed, made it difficult to do these tasks. These factors ranged from emotional to cognitive to physical stamina topics.

**Apathy/Fatigue:** *I get really tired . . . It's not so much a physical thing; it's a, like in your mind (10). I don't have the excitement part of doing some things; it's just not there (11).*

**Cognition:** *Part of my trade was . . . always learning stuff; I couldn't learn . . . I couldn't remember anything anymore (4); Memory---it's just gone. Like my short-term memory (3).*

**Irritability:** *I always seem to have that real quick to anger (6). I'm a little short, a little cranky (12).*

* *

**Discussion** {#sec8}
==============

This study examined self-reports of losses of abilities to perform day-to-day tasks in a small cohort of people in the prodromal HD or very early phase of HD and for whom scores on the UHRDS motor scale indicated a significant increase of motor decline. Findings indicate that changes in day-to-day task function vary in prodromal HD and those recently diagnosed with HD, but that when changes are experienced, they are more likely to be in the domains of tasks that require multiple cognitive, motor, and behavioral abilities. Driving is a good illustration of this because it is an activity that requires multiple domain skills and was the most frequently mentioned area of functional difficulty in this sample. Although few reports focus on components of day-to-day function in prodromal HD or early HD, the range of topics is consistent with those reported with less sensitive measures, specifically that of employment and managing finances [@ref-4269762093], which are endorsed by this cohort. In a study of changes in people with prodromal HD over a 12 month period, changes in function as measured by the TFC are reported to show greater change than controls, but this did not reach statistical significance [@ref-2763450090].

      A potential limitation of this study includes the possibility of early lack of insight that is a component of HD [@ref-1513285852] that has also been found in persons with prodromal HD. As people with prodromal HD approached diagnosis, increasing discrepancies between self-ratings and companion ratings of apathy, disinhibition, and executive function have been documented [@ref-2070726430]. On the other hand, self-report of cognitive impairment has been demonstrated to be a reliable indicator of mild cognitive impairment in studies of people in early stages of dementia [@ref-2452442283] [@ref-2316630192].

      These findings suggest that day-to-day function may be impaired in some domains during the prodromal HD and recently diagnosed period, and that measures to document function must encompass the range of domains likely to be affected in prodromal HD. Data from these interviews were used in the development of items to assess day-to-day functioning by FuRST-pHD; and initiative to develop a rating scale for assessing symptoms and functional ability in prodromal and early HD ([http://knol.google.com/k/anthony-l-vaccarino/assessment-of-day-to-day-functioning-in/19jerwgzmryar/28\#](/k/anthony-l-vaccarino/assessment-of-day-to-day-functioning-in/19jerwgzmryar/28)). Further investigations may provide insight into factors associated with the domains in which people with prodromal HD perceive changes, as well as provide data to monitor progression of day-to-day function over time.  
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